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(54) Optical disk and method of producing the same 



(57) A disk cartridge (1 ) that holds a disk-shaped re- 
cording medium (D) in a cartridge case (2) in such a way 
that the recording medium (D) can be put into and taken 
out of the cartridge case (2) comprises a cartridge case 
body (3) that is composed of top (5) and bottom (6) 
halves put together with a chamber between them for 
accommodating the recording medium (D) and having 
in one side an opening (3a) through which the disk- 
shaped recording medium (D) is taken out of and put 



into the cartridge case body (3), a lid (4) that is fitted into 
the opening (3a) and is siideable in a direction in which 
the disk-shaped recording medium (D) is taken out of 
and put into the cartridge case body (3), a stopper re- 
moval hole (1 6) formed in one of the top (5) and bottom 
(6) halves, a stopper rest (1 7) formed inside the stopper 
removal hole (16) and connected to an inner surface 
thereof, and a stopper (23) whose one end is fixed to 
the stopper rest (17) and which protrudes into the car- 
tridge case body (3) to stop the lid (4) from sliding. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to an optical disk 
and a method of producing the same and more particu- 
larly to a stamper for molding an optical disk base highly 
compatible with commercially available CD (Compact 
Disk) players, a method of producing the stamper, a 
method of producing an optical disk base, a method of 
producing an optical disk, and an optical disk base, and 
an optical disk. 

[0002] In parallel with the spread of optical disks, 
there is an increasing demand for the timely delivery of 
high quality optical disks to the market. Particularly, to 
enhance quantity production of optical disks, it is nec- 
essary to reduce a disk base molding cycle. 
[0003] To produce an optical disk, a stamper formed 
with a transfer surface is positioned in one of a pair of 
mold parts forming a cavity therebetween. Molten resin 
is injected into the cavity and then cooled off. Subse- 
quently, the mold parts are separated in order to remove 
the cooled resin. As a result, the transfer surface of the 
stamper is transferred to the resin, forming a recording 
surface. 

[0004] It is a common practice with an optical disk to 
hold the mold parts at a temperature of about 200°C low- 
er than the temperature of resin to be injected into the 
cavity. This promotes the cooling and solidification of the 
resin injected into the cavity. Such a mold temperature 
is determined by the tradeoff between transferability and 
an increase in the tact of a disk base molding cycle. Spe- 
cifically, the mold temperature should be as low as pos- 
sible for increasing the tact, but would degrade transfer- 
ability if excessively low. On the other hand, a high mold 
temperature would enhance transferability, but would in- 
crease a period of time necessary for the resin to be 
cooled to a parting temperature and would thereby lower 
the yield of optical disks. 

[0005] Japanese Patent Laid-Open Publication Nos. 
7-178774, 10-149587 and 6-259815 each propose to 
provide a mold or a stamper with a heat insulating ability 
so as to enhance both the transferability and the tact of 
the disk base forming cycle. Specifically, Laid-Open 
Publication No. 7-178774 teaches a heat insulating 
body removably positioned in a mold in such a manner 
as to face the rear of a stamper. Laid-Open Publication 
No. 10-149587 teaches a heat insulating ceramic layer 
formed on a mold in such a manner as to face the rear 
of a stamper. Further, Laid-Open Publication No. 
6-25981 5 teaches a stamper whose front (transfer sur- 
face) is plated with Ni (nickel) containing 20 % to 30% 
of polytetrafluoroethylene by electroless plating. Poly- 
tetrafluoroethylene has a grain size of 1.0 pjn or less. 
The resulting Ni film is 50 nm to 70 nm thick. 
[0006] However, none of the above conventional 
technologies can enhance both the transferability and 
the tact of a disk base molding cycle at a high level. Laid- 



Open Publication No. 6-259815 has a problem that the 
Ni film formed on the transfer surface of a stamper ob- 
structs the fine patterning of the transfer surface. Laid- 
Open Publication No. 1 0-1 49587 has a problem that the 
mold itself must be redesigned or replaced, wasting ex- 
isting molding equipment. 

[0007] Spin coating has customarily been used to 
coat a molded disk base with an organic pigment which 
forms a recording layer because spin coating is desira- 
ble from the easy process and low cost standpoint. 
While the thickness distribution of the recording layer 
can be controlled on the basis of coating conditions, it 
is difficult to control the distribution of the pigment in 
guide grooves. Specifically, to form the recording layer, 
a disk base is caused to spin such that a pigment solu- 
tion sequentially spreads outward over the entire disk 
base due to a centrifugal force. However, the centrifugal 
force differs from one position to another position in the 
radial direction of the disk base. This, coupled with the 
fact that the solvent evaporates while spreading out- 
ward, causes the pigment to fill outer guide grooves 
more easily than inner guide grooves. 
[0008] It follows that if the guide grooves of the disk 
base have a uniform configuration from the inner cir- 
cumference to the outer circumference, the configura- 
tion of the guide grooves filled with the pigment differs 
from one position to another position in the radial direc- 
tion. This scatters reflectance and tracking error and 
other signal characteristics and makes it difficult to pro- 
duce constant quality, reliable optical disks. In addition, 
the resulting optical disks are not satisfactorily compat- 
ible with commercially available CD players. 
[0009] Japanese Patent Laid-Open Publication Nos. 
5-198011 and 5-198012, for example, disclose imple- 
mentations for correcting the above difference in config- 
uration between the inner guide grooves and the duter 
guide grooves filled with the pigment. The implementa- 
tions are such that the configuration (depth) of the guide 
grooves to be formed in a disk base or a stamper is in- 
1 tentionally varied beforehand. None of such implemen- 
tations, however, gives consideration to the decrease in 
the fluidity of molten resin ascribable to temperature fall. 
Therefore, the implementations cannot realize desirable 
transferability alone when a high cycle is desired, ag- 
> gravating the scattering of optical disks in signal char- 
acteristics. 

SUMMARY OF THE INVENTION 

o [001 0] It is therefore an object of the present invention 
to enhance both the transferability and the tact of a disk 
base molding cycle at the same time. 
[001 1 ] It is another object of the present invention to 
allow a transfer surface to be finely patterned. 

5 [001 2] It is yet another object of the present invention 
to make it needless for existing molding equipment to 
be redesigned or replaced. 

[0013] It is a further object of the present invention to 
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1 st Embodiment 

[0022] This embodiment pertains to the production of 
various kinds of optical disks including a CD, a CD-R, 
an MD (Mini Disk), an MO (Magnetooptical disk), PD 5 
(Phase change optical Disk) and a DVD (Digital Video 
Disk). In the following description, stampers are classi- 
fied into a heat-insulated master stamper and a heat- 
insulated son stamper produced from a master by trans- 
fer via a mother. Both of these stampers are used to pro- *< 
duce optical disk bases. 

[0023] First, a heat-insulated master stamper and a 
method of producing it will be described with reference 
to FIGS. 2A-2F and FIG. 3. As shown in FIG. 2A, a pho- 
toresist layer 3 is formed on a glass master 2 and then * 
exposed by a laser beam and developed to form a pat- 
tern of fine projections and recesses 4 constituting a disk 
surface pattern. The glass master 2 with the pattern 4 
serves as a master. An electroconductive film layer 5 is 
formed on the pattern 4. Subsequently, as shown in FIG. * 
2B, Ni electroforming is effected by using the electro- 
conductive film layer 5 as a cathode, thereby forming an 
about 25 um thick Ni layer 6. The Ni layer 6 serves as 
an Ni electroformed layer and a metal layer for master 
transfer. 

[0024] As shown in FIG. 2C, a heat insulating layer 7 
is formed on the Ni layer 6 and implemented by a heat 
resistant polymer. Specifically, the Ni deposited surface 
of the electroconductive film 4 is coated with a partially- 
imidized straight chain type polyamide acid solution by 
spin coating or spraycoating. The coated polyamide ac- 
id solution is then subjected to cyclodehydration with the 
application of heat thereto to imidize the coated polya- 
mide acid solution. As a result, a polyimide heat insula- 
tion layer 7 is formed. The heat insulating layer 7 has a 
thermal conductivity preferably lower than 94W/m.kand 
lower than the thermal conductivity of Ni customarily 
used for a mold not shown. The heat insulating layer 7 
should preferably be 150 u.m thick or less, more prefer- 
ably between 5 u.m and 150 um The heat insulating lay- 
er 7 may be implemented by a polyamideimide heat in- 
sulating layer, if desired. The polyamideimide heat insu- 
lating layer may be formed by the same technology as 
used for the polyimide insulating layer 7. The heat insu- 
lating layer 7, whether it be polyimide or polyamideim- 
ide, can be easily provided with any desired thickness. 
[0025] As shown in FIG. 2D, a second electroconduc- 
tive film 8 is formed on the polyimide heat insulating lay- 
er 7. Then, as shown in FIG. 2E, Ni electroforming is 
effected by using the second electroconductive film 8 as 
a cathode, thereby forming a second Ni layer 9. The re- 
sulting laminate formed on the glass master 2 and made 
up of the first Ni layer 6, heat insulating layer 7 and sec- 
ond Ni layer 9 is about 300 m thick and has increased 
mechanical strength. 

[0026] Subsequently, as shown in FIG. 2, the laminate 
is separated from the glass master 2 to constitute a heat- 
insulated master stamper blank 1 0 . After the photoresist 



3 remaining on the blank 1 0 has been removed, there 
are sequentially executed the formation of a protection 
film, grinding of the rear surface, inside and outside di- 
ameter pressing, and signal and defect tests. As a re- 
sult, a heat-insulated master stamper 1 is completed 
and includes a transfer surface 11 to which the pattern 

4 of the glass master 2 is transferred. FIG. 3 shows part 
of the above master stamper 1 . As shown, the master 
stamper 1 is made up of the Ni layer 6, heat insulating 

> layer 7 and Ni layer 9 and has the transfer surface 11 
on its front. 

[0027] Next, a heat-insulated son stamper and a 
method of producing it will be described with reference 
to FIGS. 4, 5A through 5N and 6. FIG. 4 demonstrates 
5 a sequence of steps for producing a heat-insulated son 
stamper 21 . First, a photoresist layer 23 is formed on a 
glass master 22 (step S1; FIG. 5A) and then exposed 
by a laser beam and developed to form a pattern of fine 
projections and recesses 24 constituting a surface 
o transfer surface pattern (step S2; FIG. 5B). An electro- 
conductive film 25 is formed on the pattern 24 (step S3; 
FIG. 5B). Subsequently, Ni electroforming is effected by 
using the electroconductive film 25 as a cathode, there- 
by forming an about 300 ujti thick Ni layer 26 (step S4; 
?5 FIG. 5D). The Ni layer 26 serves as an Ni electroformed 
layer and a mater transfer metal layer. The Ni layer 26 
is separated from the glass master 22, and then the pho- 
toresist 23 remaining on the Ni layer 26 is removed. As 
a result, a master 27 with the pattern 24 is produced 
30 (step S5; FIG. 5E). 

[0028] After the separation of the above master 27 
(step S6; FIG. 5F), an Ni oxide film 28 and an about 300 
ujti thick second Ni layer 29 are sequentially formed 
(step S7; FIG. 5G). The second Ni layer 29 plays the 
35 role of a mother transfer metallic layer. Subsequently, 
the Ni layer 29 is separated from the master 27. As a 
result, a mother 31 is obtained and has an inverted 
transfer surface pattern 30 to which pattern 24 is trans- 
ferred (step S8; FIG. 5H). 
40 [0029] After preprocessing (step S9), the mother 31 
is peeled off and then formed with an Ni oxide film 32 
like the master 27 (step S10; FIG. 51). Then, an about 
25 um thick Ni layer 33 is formed by electroforming (step 
S11 ; FIG. 5J). This Ni layer 33 serves as an Ni electro- 
ns formed layer and a son transfer metallic layer. Subse- 
quently, after rinsing and drying (step S12) and the fol- 
lowing preprocessing for forming an insulating layer 
(step S13), an insulating layer 34 playing the role of a 
son heat insulating layer is formed on the Ni layer 33 
so and implemented by a heat resistant polymer (step S1 4; 
FIG. 5K). As for the method of forming the heat insulat- 
ing layer 34 on the Ni layer 33 and the kind of the layer 
34, the above procedure is identical with the previous 
procedure described in relation to the master stamper 1 . 
55 [0030] After the formation of the heat insulating layer 
34, an electroconductive film 35 is formed on the layer 
34 (step S1 5; FIG. 5L). Then , Ni electroforming is effect- 
ed by using the electroconductive film 35 as a cathode, 
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formed on the pregroove pattern 52, Ni electroforming 
is effected by using the electroconduct'rve film 5 as a 
cathode, thereby forming the about 25 urn thick Ni layer 
6 (see FIG. 2B). The Ni layer 6 has on its entire surface 
the transfer surface 11 to which the pregroove pattern 5 
52 is transferred. After the heat insulating layer 7 and 
second Ni layer 9 have been laminated on the Ni layer 
6, the Ni layer 6, insulating layer 7 and Ni layer 9 are 
separated from the glass master 2. As a result, the heat- 
insulated master stamper 1 is formed (see FIG. 3). 10 
[0040] Subsequently, the optical disk base 41 is 
formed by injection molding, as follows. After the 
stamper 1 has been fixed in place in a cavity 56 formed 
between a stationary mold part 54 and a movable mold, 
part 55, molten resin, not shown, is injected into the cav- is 
ity 56 via a nozzle 57 formed in the movable mo.ld part 
55. Then, the molten resin is compressed between the 
two mold parts 54 and 55. Subsequently, the mold parts 
54 and 55 are separated from each other in order to re- 
move the cooled and solidified resin, i.e., optical disk 20 
base 41 . For the optical disk base 41 , use may be made 
of any one of various stampers including the heat-insu- 
lated master stamper 1 and son stamper 21 stated ear- 

,ier - 

[0041] The above optical disk base 41 is coated with 25 
a pigment or recording material in order to form a light 
absorption layer 58 (see FIG. 9). Specifically, after the 
optical disk base 58 has been positioned on a turntable 
59, it is coated with a 3.5 wt% dimethylcyclohexane so- 
lution of Pd phthalocyanine having a single 1 -isopropyl- 30 
isoamyloxy radical at the a position of each of four ben- 
zene rings constituting phthalocyanine. Subsequently, 
the turntable 59 is turned to effect spin coating at a 
speed of 2,000 rpm (revolutions per minute). Then, the 
base 41 is dried at 70°C for 2 hours (curing in an oven) 35 
so as to form the light absorption layer 58 which is 1 00 
nm thick. 

[0042] Subsequently, a reflection layer 60 and a pro- 
tection layer 61 are sequentially formed, as follows (see 
FIG. 6). While the base 41 with the light absorption layer *o 
58 is held on the turntable 59, a sputtering device 58 
with a silver target mounted thereon forms a silver re- 
flection layer 60 on the light absorption layer 58 to a 
thickness of 1 00 nm. As a result, the base 41 is provided 
with a light reflection surface 63. Further, after ultravio- 
let-setting resin has been deposited on the reflection 
layer 60 by spin coating, ultraviolet rays are radiated to- 
ward the reflection layer 60 in order to form a 6 u.m thick 
protection layer 61 . 

[0043] Thereafter, the signal characteristic and me- so 
chanical characteristic of the media are tested, and la- 
bels are printed only on the acceptable media by screen 
printing. The media with the labels each are subjected 
to hard coating to complete the CD-R or optical disk 51 . 
FIG. 9 is a section showing the completed CD-R 51. 55 
Such CD-Rs 51 will be packaged and shipped later. 
[0044] The above illustrative embodiment has various 
unprecedented advantages, as enumerated below. 



(1) A stamper includes a heat insulating layer ex- 
tending in parallel to, but not contacting, a transfer 
surface used to form a disk base. Therefore, at the 
time of injection molding using the stamper, even 
when a mold having mold temperature lower than 
conventional is used, resin contacting the stamper 
remains at high temperature and insures sufficient 
transferability. It follows that desirable transferabil- 
ity is achievable at high transfer temperature, and 
in addition the tact of a disk base molding cycle is 
improved at low mold temperature. 

(2) The heat insulating layer has thermal conductiv- 
ity lower than 94 W/m. k, i.e., lowerthan the thermal 
conductivity of Ni customarily used for a mold. The 
heat insulating layer can therefore exhibit a heat in- 
sulating effect. 

(3) The heat insulating layer is formed of a heat re- 
sistant organic polymer. This, coupled with the low 
thermal conductivity of the heat insulating layer, 
prevents a surface portion (stamper transfer por- 
tion) from being sharply cooled off. Molten resin is 
therefore free from noticeable skin layer and in- 
sures desirable transferability. 

(4) For the heat resistant organic polymer, use is 
made of polyimide. It is therefore possible to provide 
the heat insulating layer with any desired thickness 
by using a polyimide acid that is a precursor of poly- 
imide. 

(5) The above polyimide has a thickness ranging 
from 5 um to 150 um and therefore an adequate 
degree of insulating ability. This allows both the suf- 
ficient transferability and improvement in the tact of 
the optical disk base molding cycle to be achieved 
at the same time. 

(6) For the heat resistant organic polymer, use is 
made of poiyimideamide. It is therefore possible to 
provide the heat insulating layer with any desired 
thickness by using a polyamide acid that is a pre- 
cursor of polyamideimide. 

(7) The above polyamideimide has a thickness 
ranging from 5 um to 1 50 urn and therefore an ad- 
equate degree of insulating ability. This allows both 
the sufficient transferability and improvement in the 
tact of the optical disk base molding cycle to be 
achieved at the same time. 

(8) The heat insulating layer is formed of a heat re- 
sistant inorganic polymer. This, coupled with the low 
thermal conductivity of the heat insulating layer, 
prevents a surface portion (stamper transfer por- 
tion) from being sharply cooled. Molten resin is 
therefore free from a noticeable skin layer and in- 
sures desirable transferability. 

(9) When the heat resistant inorganic polymer is im- 
plemented by a ceramic, the heat insulating layer 
can be easily formed by flame spraying, plasma jet, 
ion plating or similar technology. 

(1 0) The above ceramic has a thickness ranging 
from 50 um to 300 um and therefore an adequate 
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time of injection molding using the stamper, even 
when a mold having mold temperature lower than 
conventional is used, resin contacting the stamper 
remains at high temperature and insures sufficient 
transferability. It follows that desirable transferabil- 
ity is achievable at high transfer temperature, and 
in addition the tact of a disk base forming cycle is 
improved at low mold temperature. 

(24) In the above procedure, the master transfer 
metal layer, mother transfer metal layer, son trans- 
fer metal layer, master metal layer and son metal 
layer are formed of Ni. Therefore, the master trans- 
fer metal layer and master metal layer can be easily 
laminated by Ni electroforming. In addition, the 
thickness of each layer can be readily controlled. 

(25) With the above procedure, it is also possible to 
achieve the previously stated advantages (21) and 
(22). 

(26) The illustrative embodiment produces an opti- 
cal disk base by injecting molten resin into a cavity 
formed between a pair of mold parts and accommo- 
dating any one of the above stampers, and sepa- 
rating the mold parts in order to remove the cooled 
resin. Therefore, at the time of injection molding us- 
ing the stamper, even when a mold having mold 
temperature lower than conventional is used, resin 
contacting the stamper remains at high temperature 
and insures sufficient transferability. It follows that 
desirable transferability is achievable at high trans- 
fer temperature, and in addition the tact of a disk 
base forming cycle is improved at low mold temper- 
ature. 

(27) The illustrative embodiment produces an opti- 
cal disk by injecting molten resin into a cavity 
formed between a pair of mold parts and accommo- 
dating any one of the above stampers, separating 
the mold parts in order to remove the cooled resin, 
coating the transfer surface of the resin with a re- 
cording material to thereby form a light absorption 
layer, and forming a reflection film on the light ab- 
sorption layer. Therefore, at the time of production 
of an optical disk base, even when a mold having 
mold temperature lower than conventional is used, 
resin contacting the stamper remains at high tem- 
perature and insures sufficient transferability. It fol- 
lows that desirable transferability is achievable at 
high transfer temperature, and in addition the tact 
of a disk base forming cycle is improved at low mold 
temperature. 

(28) The optical disk base of the illustrative embod- 
iment is produced by the above method. Therefore, 
at the time of production of an opticaldisk base, 
even when a mold having mold temperature lower 
than conventional is used, resin contacting the 
stamper remains at high temperature and insures 
sufficient transferability. It follows that desirable 
transferability is achievable at high transfer temper- 
ature, and therefore a high quality optical disk is 



achievable because of the desirable signal charac- 
teristic of the optical disk base. 
(29) The optical disk of the illustrative embodiment 
is produced by the above method. Therefore, at the 
5 time of production of an optical disk base, even 
when a mold having mold temperature lower than 
conventional is used, resin contacting the stamper 
remains at high temperature and insures sufficient 
transferability. It follows that desirable transferabil- 
10 ity is achievable at high transfer temperature, and 
therefore a high quality optical disk is achievable 
because of the desirable signal characteristic of the 
optical disk base. 

15 2nd Embodiment 

[0045] Referring to FIGS. 1 0A through 1 0D, an alter- 
native embodiment of the present invention that pertains 
to the production of a stamper will be described. First, 
20 how a mother 1 shown in FIG. 1 0A is formed before the 
sequence of steps shown in FIGS. 1 0A through 1 0D will 
be described. After an electroconductive film has been 
formed on a pattern of fine projections and recesses 
formed on a glass master, an Ni layer is formed by elec- 
ts trof orming by using the electroconductive film as a cath- 
ode. Then, the glass master is separated to produce a 
master. Afterthe master has been peeled off, an Ni layer 
is formed by electroforming and then separated from the 
master in order to produce the mother 1 having an in- 
30 verted projection and recess pattern 1a. 

[0046] After the mother 1 has been subjected to peel- 
ing and film forming like the master (not shown specifi- 
cally), an about 25 prn thick Ni layer 2a is formed on the 
mother 1 by electroforming, as shown in FIG. 10A. In 
35 FIG. 1 0A, the reference numeral 1 0 designates a master 
obtained at the end of the procedure to be described; a 
general positional relation between masks formed on 
the Ni layer 2a and the recording area of the stamper 
10 is shown. 

40 [0047] As shown in FIG. 10A, masks 3a and 3b im- 
plemented by Teflon (polytetrafluoroethylene or PTFE) 
are respectively formed in the regions of the Ni layer 2a 
corresponding to the region 1 0a of the stamper 10 5 mm 
inward of the innermost circumference of the recording 
45 area and the region 10b of the stamper 10 between a 
position 5 mm outward of the outermost circumference 
of the recording area and the edge. The Ni layer 2a is 
coated with a partially-imidized straight chain type 
polyamide acid solution (e.g. Torenese #3000 available 
so from Toray Industries Inc. by spin coating or spray coat- 
ing. The coated polyamide acid solution is then subject- 
ed to cyclodehydration with the application of heat there- 
to to imidize the coated polyamide acid solution. As a 
result, a polyimide heat insulation layer 4 is formed, as 
55 shown in FIG. 10B. 

[0048] After the masks 3a and 3b have been removed 
from the above laminate, an electroconductive film, not 
shown, is formed. Subsequently, as shown in FIG. 10C, 
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2. At this instant, as shown in FIG. 1 2, the relative inten- 
sity of the laser beam is sequentially increased from the 
inner circumference toward the outer circumference of 
the glass master 2. After the exposure, the pattern was 
developed to form guide grooves shown in FIG. 13A in 
the glass master 2. As shown, the guide grooves have 
depths sequentially increasing from the inner circumfer- 
ence toward the outer circumference. The illustrative 
embodiment was extremely effective when the outer- 
most guide groove had a depth greater than the depth 
of the innermost groove by 50 A to 500 A, particularly 
by 1 00 A to 300 A. Of course, curves shown in FIGS. 1 1 
and 12 are only illustrative and may be modified in var- 
ious ways. 

[0056] Alternatively, as shown in FIG. 13B, the guide 
grooves may have their width sequentially increased 
form the inner circumference toward the outer circum- 
ference. The illustrative embodiment achieved a desir- 
able effect when the outermost guide groove had a width 
greater than the width of the innermost guide groove by 
0.02 urn to0.1 urn. If desired, both the depths andwidths 
of the guide grooves may be sequentially varied. For ex- 
ample, a desirable effect was achieved when the outer- 
most guide groove was deeper than the innermost guide 
groove by 1 00 A or less and broader than the innermost 
guide groove by 0.05 |im or less. 
[0057] The glass master 2 with the fine projection and 
recess pattern 4 sequentially varying in configuration, 
as stated above, serves as a master. 
[0058] In the illustrative embodiment, at the time of 
formation of the heat insulating layer 34 shown in the 
step S14 of FIG. 4 and in FIG. 5K, masks implemented 
by Teflon are respectively formed in the regions of the 
Ni layer 33 corresponding to the region of the recording 
area 5 mm inward of the innermost circumference and 
the region of the same between a position 5 mm outward 
of the outermost circumference and the edge. Subse- 
quently, a heat insulating layerorson heat insulating lay- 
er 34 is formed on the Ni layer 33 by use of a heat re- 
sistant polymer. 

[0059] Further, in the illustrative embodiment, the sig- 
nal characteristic and mechanical characteristic of the 
resulting optical disks were measured. Specifically, in- 
formation was written in the recording area between a 
diameter of 44.7 mm and a diameter of 1 1 8 mm and then 
read out by a semiconductor laser beam having a wave- 
length of 782 nm, NA of 0. 47 and power of 0.5 mW at 
a liner velocity of 1 .3 m/s. During reproduction, a reflect- 
ance, a radial contract signal and a push-pull signal 
were measured. The measurement showed that all of 
the above three factors were evenly distributed over the 
entire disk surface. Moreover, the optical disks were sat- 
isfactorily compatible with various CD players available 
on the market. 

[0060] For comparison, when a stamper for an optical 
disk base was entirely implemented by Ni and used to 
produce a disk base, the guide groove pattern of the 
stamper was not sufficient transferred to the disk base, 



degrading the signal characteristic of the resulting opti- 
cal disk. 

[0061] Further, when a disk base was formed in the 
same manner as in the first embodiment except that the 
5 photoresist had a uniform thickness and that the laser 
beam had constant intensity. Although this comparative 
example implemented sufficient transferability of the 
guide groove pattern, it was apt to cause the recording 
layer to fill up the guide grooves in the outer peripheral 
10 portion, also degrading the signal characteristic of the 
resulting optical disk. 



4th Embodiment 

is [0062] In this embodiment, an optical disk base is 
formed in the same manner as in the third embodiment 
except that the heat insulating layer is implemented by 
zirconia or similar ceramic. Ceramics can be easily de- 
posited by effecting, e.g., the flame spraying, plasma jet 
20 or ion plating. The thickness of the heat insulating layer 
was varied to 20 jxm, 50 m, 100 ujti, 150 ujti and 250 
nm. The heat insulating layer 4 implemented by a ce- 
ramic insures sufficient transferability and improves tact 
of the disk molding cycle if it is 50 u.m thick or above. 
25 Experiments were conducted by forming the same lay- 
ers as in the third embodiment, including the recording 
layer, on disk bases produced with 100 m, 150 m and 
250 m thick stampers. Measurement showed that the 
reflectance, radial contrast signal and push-pull signal 
30 of each disk base was evenly distributed over the entire 
surface. Moreover, the above disk bases were suffi- 
ciently compatible with various CD players available on 
the market. Presumably, such desirable results are 
achievable even when the ceramic heat insulating layer 
35 is 300 ujti thick or less. 

[0063] The third to fifth embodiments shown and de- 
scribed achieve the following various advantages. 

(1) Not only transferability is enhanced at the time 
40 of molding, but also the tact of the base molding cy- 
cle is improved. When guide grooves have an iden- 
tical configuration, optical disks sufficiently compat- 
ible with commercially available CD players can be 
produced. 

45 (2) A heat insulating layer extends in parallel to, but 
not contacting, a transfer surface used to mold a 
disk base. The configuration of the guide grooves 
is sequentially varied from the inner circumference 
toward the outer circumference. Therefore, at the 
so time of injection molding using the stamper, even 
when a mold having mold temperature lower than 
conventional is used, resin contacting the stamper 
remains at high temperature and insures sufficient 
transferability. It follows that desirable transferabil- 
55 ity is achievable at high transfer temperature, and 
in addition the tact of a disk base molding cycle is 
improved at low mold temperature. 
(3) The guide grooves have depths and/or widths 
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heat resistant organic polymer comprises polyim- 
ide. 

20. A method as claimed in claim 19, wherein the 
polyimide has a thickness between 5 urn and 1 50 
um. 5 

21. A method as claimed in claim 15, wherein the 
heat resistant organic polymer comprises polyimi- 
deamide. 

22. A method as claimed in claim 21 , wherein the 
polyamideimide has a thickness between 5 jam and io 
150 um. 

23. A method as claimed in claim 15, wherein said 
heat insulating material comprises a heat resistant 
inorganic polymer. 

24. A method as claimed in claim 23, wherein the is 
heat resistant inorganic polymer comprises a ce- 
ramic. 

25. A method as claimed in claim 24, wherein the 
ceramic has a thickness between 50 um and 300 

20 

jim. 

26. A method as claimed in claim 15, wherein said 
heat insulating material comprises a metal. 

27. A method as claimed in claim 26, wherein the 
metal is close in a coefficient of linear expansion to 

Ni used as a stamper material. 25 

28. A method as claimed in claim 26, wherein the 
metal comprises Bi. 

29. A method as claimed in claim 28, wherein the 
Bi has a thickness between 150 um and 300 um. 

30. A method of producing a stamper for molding so 
an optical disk base, comprising the steps of: 

electroforming on a mother stamper having an 
inverted transfer surface pattern an Ni layer 
having a transfer surface to which said inverted 35 
transfer surface pattern is transferred; 
forming a heat insulating layer on said Ni layer; 
and 

separating said mother stamper from said Ni 
layer. 40 

31 . A method as claimed in claim 30, further com- 
prising the step of forming a second Ni layer on said 
heat insulating layer. 

32. A method as claimed in claim 30, wherein said 
heat insulating material has a thermal conductivity 
lower than 94 W/m. k. 

33. A method as claimed in claim 30, wherein said 
heat insulating materia! comprises a heat resistant 
organic polymer. 51 

34. A method as claimed in claim 33, wherein the 
heat resistant organic polymer comprises polyim- 
ide. 

35. A method as claimed in claim 34, wherein the 
polyimide has a thickness between 5 um and 1 50 a 
H.m. 

36. A method as claimed in claim 30, wherein the 
heat resistant organic polymer comprises polyimi- 



deamide. 

37. A method as claimed in claim 36, wherein the 
polyamideimide has a thickness between 5 um and 
150 um. 

38. A method as claimed in claim 30, wherein said 
heat insulating material comprises a heat resistant 
inorganic polymer. 

39. A method as claimed in claim 38, wherein the 
heat resistant inorganic polymer comprises a ce- 
ramic. 

40. A method as claimed in claim 39, wherein the 
ceramic has a thickness between 50 um and 300 
um. 

41 . A method as claimed in claim 30, wherein said 
heat insulating material comprises a metal. 

42. A method as claimed in claim 41 , wherein the 
metal is close in a coefficient of linear expansion to 
Ni used as a stamper material. 

43. A method as claimed in claim 41 , wherein the 
metal comprises Bi. 

44. A method as claimed in claim 43, wherein the 
Bi has a thickness between 150 um and 300 um. 

45. A method of producing a stamper for molding 
an optical disk base, comprising the steps of: 

forming photoresist on a glass master; 
exposing said photoresist with a laser and then 
developing said photoresist to thereby form a 
transfer surface pattern of fine projections and 
recesses; 

metallizing a surface of said photoresist formed 
with said transfer surface pattern and then elec- 
troforming a master transfer metal layer; 
forming a master heat insulating layer on said 
master transfer metal layer; 
forming a master metal layer on said master 
heat insulating layer; and 
separating said glass master and then remov- 
ing said photoresist. 

46. A method as claimed in claim 45, wherein said 
master transfer metal layer and said master metal 
layer are formed of Ni. 

47. A method as claimed in claim 46, wherein said 
master transfer metal layer is 1 00 um to 25 um thick. 

48. A method as claimed in claim 46, wherein said 
master transfer metal layer is 25 um to 5 um thick. 

49. A method as claimed in claim 45, wherein said 
master transfer metal layer is 1 00 um to 25 um thick. 

50. A method as claimed in claim 45, wherein said 
master transfer metal layer is 25 um to 5 um thick. 

51. A method of producing a stamper for molding 
an optical disk base, comprising the steps of: 

producing a master by forming photoresist on 
a glass master, exposing said photoresist with 
a laser and then developing said photoresist to 
thereby form a transfer surface pattern of fine 
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67. A stamper as claimed in claim 61 , wherein said 
heat insulating material comprises a heat resistant 
inorganic polymer. 

68. A stamper as claimed in claim 67, wherein the 
heat resistant inorganic polymer comprises a ce- 
ramic. 

69. A stamper as claimed in claim 68, wherein the 
ceramic has a thickness of 300 u.m or below. 

70. A stamper as claimed in claim 61 , wherein said 
heat insulating material comprises a metal. 

71 . A stamper as claimed in claim 70, wherein the 
metal is close in a coefficient of linear expansion to 
Ni used as a stamper material. 

72. A stamper as claimed in claim 70, wherein the 
metal comprises Bi. 

73. A stamper as claimed in claim 72, wherein the 
Bi has a thickness of 300 urn or below. 

74. A stamper for molding an optical disk base pro- 
duced by a method comprising the step of position- 
ing a heat insulating material beneath a recording 
area formed on a surface of a stamper for molding 
an optical disk. 

75. In an apparatus for molding an optical disk b&se 
including means for producing an optical disk base 
in accordance with a method of producing a 
stamper for molding said optical disk base, a heat 
insulating material is positioned beneath a record- 
ing area formed on a surface of a stamper for mold- 
ing an optical disk. 

76. In a method of producing an optical disk base 
by using a stamper for molding an optical disk in 
accordance with a method of producing said 
stamper, a heat insulating material is positioned be- 
neath a recording area formed on a surface of a 
stamper for molding an optical disk. 



Claims 

1. A stamper for molding an optical disk base, com- 
prising: 

a transfer surface (6, 11 ; 33, 38) for molding the 
optical disk base; 

a heat insulating material (7; 34) extending in 
parallel to, but not contacting, said transfer sur- 
face; and 

guide grooves sequentially varied in configura- 
tion from an inner circumference toward an out- 
er circumference. 



2. A stamper as claimed in claim 1 , wherein said guide 
grooves have depths sequentially increasing from 
the inner circumference toward the outer circumfer- 
ence. 

3. A stamper as claimed in claim 1 or 2, wherein an 
outermost guide groove has a depth greater than a 



depth of an innermost guide groove by 50 A to 500 
A. 

4. A stamper as claimed in claims 1 or 2, wherein an 
5 outermost guide groove has a depth greater than a 

depth of an innermost guide groove by 1 00 A to 300 
A. 

5. A stamper as claimed in any of claims 1 to 4, where- 
to in said guide grooves have widths sequentially in- 
creasing from an inner circumference toward an 
outer circumference. 

6. A stamper as claimed in claim 5, wherein an outer- 
15 most guide groove has a width greater than a width 

of an innermost guide groove by 0.02 u.m to 0.1 u.m. 

7. A stamper as claimed in any of claims 1 to 6, where- 
in said heat insulating material has a thermal con- 

20 ductivity lower than 94 W/m.k. 

8. A stamper as claimed in any of claims 1 to 7, where- 
in said heat insulating material (7; 34) comprises a 
heat resistant organic polymer. 

25 

9. A stamper as claimed in claim 8, wherein the heat 
resistant organic polymer comprises polyimide or 
polyamideimide. 

30 10. A stamper as claimed in claim 9, wherein the poly- 
imide orthe polyamideimide is 5 u.m to 1 50 ujti thick. 

11. A stamper as claimed in any of claims 1 to 7, where- 
in said heat insulating material comprises a heat re- 

35 sistant inorganic polymer. 

12. A stamper as claimed in claim 11 , wherein the heat 
resistant inorganic polymer comprises a ceramic. 

40 13. A stamper as claimed in claim 12, wherein the ce- 
ramic is 50 ujti to 300 u/n thick. 

14. A stamper as claimed in any of claims 1 to 7, where- 
in said heat insulating material comprises a metal. 

45 

1 5. A stamper as claimed in claim 1 4, wherein the metal 
is close in a coefficient of linear expansion to Ni 
used as a stamper material. 

50 16. A stamper as claimed in claim 14 or 15, wherein the 
metal comprises Bi. 

17. A stamper as claimed in claim 16, wherein the Bi is 
1 50 |xm to 300 urn thick. 



55 



18. A base for molding an optical disk, wherein guide 
grooves have a configuration sequentially varied 
from an inner circumference toward an outer cir- 
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